hospital ophthalmic service (although at present only few of these clinics exist).
Increasing consideration has recently been given to the provision of an ophthalmic service for diabetic patients. There is evidence that new vessels on the optic disc, new vessels threatening the macula, maculopathy reducing the vision to between 6/12 and 6/24, and severe background or early proliferative retinopathy with a history of vitreous haemorrhage, are indications for treatment by argon laser or xenon arc coagulation. In addition, patients with proliferative retinopathy or with severe background retinopathy need careful observation as they are particularly liable to develop changes requiring treatment. About 10% of diabetic patients have ocular changes requiring either close observation or actual treatment, and these patients should be identified and referred to the hospital ophthalmic service. Physicians working in diabetic clinics should have the facility to measure visual acuity, and the ability to detect new vessels in the fundus. Family doctors looking after diabetic patients should make more use of the general ophthalmic services where OMPs and OOs can determine the corrected visual acuity and report on the presence of abnormalities in the fundus. It is inevitable, however, that if all diabetic patients at risk, and those requiring treatment, were to be identified, there would have to be an appreciable increase in staffing of the hospital ophthalmic service in order to absorb this extra load.
What are the implications of the above changes? It is evident that the staffing levels in the hospital ophthalmic service should be increased in order that modern methods of diagnosis and treatment can be undertaken. At the present time there are 391 consultant ophthalmologists in England and Wales, one consultant whole-time equivalent for every 145000 of the population, these consultants being unevenly distributed throughout the various Regions. The Faculty of Ophthalmologists has recommended one consultant ophthalmologist to every 80 000 of the population. There should be an annual increase in the consultant establishment of 5% which would result in there being one consultant ophthalmologist for every 100 000 of the population after 8 years.The increase should, in the first instance, be concentrated in those Regions with the fewest ophthalmologists per head of population, and in those towns with only a single ophthalmologist. A relative increase in the number of senior registrars would become inevitable if the consultant establishment were increased, and a gradual reduction in the number of registrars would be desirable, particularly if the number of doctors from overseas filling these posts were to decrease.
Ophthalmic medical practitioners should be o141-{)768/80/060402-{)3/S01.00/0 allowed to exercise increased clinical responsibility in the general ophthalmic services, while ophthalmic opticians as a profession should reconsider their responsibility towards the hospital ophthalmic service where at present they contribute only 1·5% of their time. The number of orthoptists should be increased with an expansion of their interests, so that they may make greater contributions to such areas as the screening of children and the assessment of patients with glaucoma. There should be an appreciable reduction in the number of ophthalmic inpatient units throughout the country. This would allow a greater number of the remaining units to be adequately provided with the expensive equipment they require. It would also provide training facilities for junior staff if units were amalgamated and thus enlarged. The savings resulting from this reduction in the number of ophthalmic inpatient units would partly offset the expense ofincreasing the staffing ofthe hospital ophthalmic service.
Barrie Jay Consultant Surgeon
Moorfields Eye Hospital. London

Concepts of oesophageal disorders
I have developed concepts of three mechanisms of pharyngeal and oesophageal disorder from interpretations of personal observations made by different methods in what might be called closedloop and feed-back systems. Manometry, for example, showed how radiology could be used, radiology improved understanding of the interpretation of manometric records and of their capacity for creating artefacts, and this further improved the understanding of what radiology could do. Listening to the patient's history in detail suggested new things to look for, new radiological techniques to develop, and new meanings that could be attached to certain pieces of information. The concepts are consequently sometimes unorthodox, even heretical, but they fit a wider range of multidisciplinary observations better than orthodox views do.
Gastro-oesophageal reflux
Although I am one of the founder-finders of the lower oesophageal sphincter, I think its importance in the reflux-oesophageal-irritation syndrome has been exaggerated, and that the size, shape and squeeze of the hiatus is the major factor in determining the volume and frequency of abnormal reflux. Normal reflux occurs in all of us in short squirts after meals (recorded, for example, by pH electrode) when stomach squeeze seems briefly to exceed sphincter squeeze. Most of the time, in spite of vigorous movement of the wall of the stomach, the pressure within it remains the same because of receptive relaxation in the noncontracting part of the muscle wall. Sphincter squeeze can be raised in pharmacological experiments over a moderate range, but when we swallow, there is always reflex relaxation to zero squeeze. Yet if we fill our normally situated stomach with beer, or barium, stand on our head and swallow,no refluxoccurs. Ifwe fill the stomach with gas while standing, then swallow, we do not belch. Some surgeons who fullyrelieve the obstruction of the achalasic sphincter by a myotomy do not thereby cause reflux, although some do. For these and many other reasons there must be, in addition to the sphincter, some other anti-reflux component which protects against intra-abdominal pressure caused by squeeze of the abdominal wall. I think the only role of the sphincter is to oppose the small intermittent intragastric pressure caused by squeeze of the stomach wall. It is incapable of opposing most intra-abdominal pressure.
The abdominal wall includes the diaphragm, its hiatus, and its crura. The details of the hiatal closure mechanism are complex and probably include a 'flutter valve' process as well as active squeeze when intra-abdominal pressure is increased, and it is this 'hiatal mechanism' which prevents reflux when intra-abdominal pressure is raised. If the hiatus is snug, the right shape, and contracts adequately on what lieswithin it, whether this be the normal sphincter, or a myotomized achalasic sphincter, or a tube of stomach in hiatal hernia, flow of gastric contents from abdomen to thorax does not occur when intra-abdominal pressure is greater than intra-thoracic pressure.
In 'hiatal hernia' the size and shape of the hiatus determine how easily gastric contents flow from abdominal to thoracic stomach, and by how much the cardiac sphincter is challenged. The shape of the hiatus seems to change, for example, as the person turns from one side to the other in bed; many patients with hiatal hernia have told me that they got heartburn or regurgitated when they turned onto their right side. So I filled their stomachs with barium and watched and it was so.
The occurrence and degree of hiatal flow (i.e. floW of barium from abdomen to thorax when the patient is 10°head down) can be roughlyquantified by radiology by a standardized procedure and are relevant in two ways. If there is free hiatal flowon most occasions when the patient bends over or rolls from side to side, then anti-acid treatment is lesslikely to succeed because there will be a lifelong severe mechanical defect of the anti-reflux mech-anism, which no medicine can influence. When the hiatus is small, hiatal flow may occur only infrequently. The mechanical problem is much less, so that reducing the corrosiveness of the refluxate may be enough to produce reasonable relief. The second relevance is in the surgical repair of a hiatal hernia. Even if the whole of the stomach has been returned to and retained in the abdomen, hiatal flow, sometimes very free flow, can occur if the shape and size of the repaired hiatus are wrong. Conversely,even if somestomach remains in, or returns to, the chest, hiatal flowcan be reduced to a degree that is tolerable to the patient if the hiatus is snug enough. The results of these radiological assessments of hiatal flow explain the variation in results of medical and surgical treatment more plausibly than does measurement of sphincter pressure.
Despite many papers to the contrary, it is now accepted that cardiac sphincter pressure does not correlate well with reflux and is useless for prediction of symptoms. At one time it was suggested that a 'good' sphincter responded to the challenge of increased intra-abdominal pressure by contracting more strongly than the challenge, whereas a poor sphincter failed to do so. There is reasonable manometric evidence that it is the hiatus which responds, not the sphincter, supporting the evidence of radiology that we should be studying the hiatus rather than the sphincter.Ã chalasia The cardiac sphincter forms an obstruction to both liquids and solids if the normal reflex relaxation which occurs when we swallow is reduced. This is achalasia. This reduction of relaxation seems to be caused by loss of some of the post-ganglionic neurones to the circular muscle of the sphincter and is accompanied by lossof some post-ganglionic neurones of Auerbach's plexus in the body of the oesophagus, which causes a reduction in the efficiency of the peristaltic wave. The proportion of neurones lost and the degree of disorganization of relaxation or peristalsis seem to vary from slight in one patient to total in another, not often changing in severity after the initial onslaught of the disease. The oesophagus often dilates because of the obstruction, so that any remaining peristaltic activity of the wall is less easy to quantify by radiology. Manometry shows 'aperistalsis' because the sensing holes of the tubes are all in the same column of liquid. For this reason manometry will show 'aperistalsis' in any condition where the oesophagus is dilated and retains a column of liquid. After removal of the obstruction by cardiomyotomy, much more peristaltic activity may be seen at fluoroscopy and sometimes there is enough to empty the oesophagus into the stomach against gravity. Sometimes peristalsis can be shown by manometry, especially if miniature balloons are used instead ofopen tubes. This is not a return towards normality induced by the myotomy; that amount of peristaltic activity was there all the time but the method of recording was inadequate.
In my view 'symptomatic diffuse spasm' is part of this spectrum of achalasia and is a man-made subdivision of a single God-given disease. Pain (see below) is a common feature of achalsia especially in the early stages and occurs with all sizes of gullet. Repeated high pressure waves on the manometric tracing do not have a specific radiographic appearance and the term 'active achalasia' is better than 'diffuse spasm'. It is not uncommon for untreated achalasia to go from 'diffuse spasm' to 'achalasia' in manometric and radiological appearance, nor is it unusual to see some relaxation response in the achalasic sphincter by manometry or by radiology. The results of personal studies of more than 400 patients with this syndrome do not support a separation and all patients with dysphagia get the same relief from cardiomyotomy.
Spontaneous pain occurred in at least 70% of my patients. It spreads over the oesophageal distribution area, may be mild or very severe, may last a few minutes or hours, may occur at any time of the day or night, and is usually relieved rapidly by drinking cold water. It is usually reduced in severity and frequency by cardiomyotomy, but may be unaffected by any treatment. In particular it is not stopped by a long myotomy. Commonly it begins before dysphagia or regurgitation develop. Its cause is unknown. It has nothing to do with reflux, and probably nothing to do with muscle contraction. Three other pains can occur in achalasia, caused by obstruction, by distension of the oesophagus, and by reflux oesophagitis. The patient readily distinguishes them.
The diagnosis is not difficult. The symptoms reflect the pathology: a closed sphincter which obstructs both liquids and solids but can be forced by raising intra-oesophageal pressure. The disturbance of peristalsis is seen and quantified by watching a single and then a succession of boluses of liquid barium as they are swallowed while the patient is supine 10 0 head down. With the patient standing, the disturbance of the sphincter is roughly quantified by the height of the column of barium it supports and the width of the stream of barium through the sphincter. The relaxation response can be estimated by what passes through the sphincter when the patient makes a 'dry' swallow. The sphincter in systemic sclerosis offers no obstruction to liquid and there is no difficulty in distinguishing the conditions. Dysphagia for solids develops in systemic sclerosis when a stricture forms in the sphincter region; neither achalasia nor systemic sclerosis cause dysphagia because of the loss of peristalsis.
Cricopharyngealfibrosis
At the upper end of the oesophagus the pharyngooesophageal closing mechanism is still a mystery. The cricopharyngeus muscle is 5 mm wide, is attached to each side of the cricoid cartilage and sweeps round the pharyngo-oesophageal junction. closing this by its tonic contraction except when swallowing. Then, for a fraction of a second, the continuous stream of stimulating impulses is interrupted, the muscle stops contracting, and if a bolus is being propelled through it the normal muscle will stretch abruptly from about 10 mm to up to 40 mm in length. Sometimes the adjacent lumen is distended faster than the cricopharyngeus and the unstretched muscle is seen momentarily in the lateral viewsofa barium swallow. If the muscle is not seen later in that swallow sequence or in subsequent swallows the condition is normal and not associated with symptoms nor the development of a pouch. If the muscle is always slow to stretch or consistently fails to stretch, it is the site of a curious myositis which becomes a fibrosis, causing the loss of compliance of the muscle. The aetiology is unknown, and is not related to sideropenia. This lesion causes progressive severe dysphagia leading to inanition if inadequately treated. It has been miscalled many things, e.g. neuromuscular incoordination, or achalsia of the cricopharyngeus, or it is sometimes included in the 'webs' and 'strictures' of 'sideropenic dysphagia'. It is often mistreated by inaction or the occasional passage of a bougie. The only effective treatment is myotomy which is dramatically successful. None of our more than 20 patients have had a pouch and for this and other reasons I do not believe that a pharyngeal pouch is caused by incomplete or delayed opening nor premature contraction of the cricopharyngeus. Manometric records from this zone are extremely difficult to interpret because the sensing holes move about 2 cm along the lumen during the fraction of a second of the swallow and the presence of pathology distorts the compliance and the pattern of movement of the pharynx over the sensing holes. I do not think there is any rationale for a myotomy when a pouch is excised; it does not stop recurrence of a pouch, and the posterior part of the muscle helps to cover over Killian's triangle.
Each of these concepts has developed from a multidisciplinary approach. The facilities for these multidisciplinary approaches were provided by the Medical Research Council and I wish to thank them for making these and other studies possible.
DA WEdwards
Readerin Gastroenterology Surgical Unit. University College Hospital
